Evidence for erythrocyte lipid peroxidation in acute falciparum malaria.
To assess the extent of oxidative stress in erythrocytes of patients with acute Plasmodium falciparum malaria, erythrocyte thiobarbituric acid-reactive substance (ETBAR), and intracellular, membrane and extracellular antioxidants were estimated in 102 cases of P. falciparum malaria and 50 control subjects. The mean concentration of ETBAR was significantly higher (P < 0.001) and many of the antioxidants were significantly lower in patients than controls. Among the erythrocyte antioxidants, catalase, reduced glutathione (GSH) and tocopherol were significantly lower in the patients (P < 0.05, 0.001, 0.001, respectively). Erythrocyte superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px) were not reduced to a statistically significant level. Similarly, the plasma antioxidants ascorbate and albumin were significantly lower (P < 0.001) but not urate. ETBAR correlated inversely with erythrocyte GSH and tocopherol (P < 0.001), and plasma ascorbate and albumin (P < 0.001) but not with the erythrocyte enzymic antioxidants. However, on multiple regression analysis only tocopherol correlated strongly with ETBAR, followed by GSH and plasma ascorbate. ETBAR also correlated well with haemolytic indices such as haemoglobin, plasma unconjugated bilirubin and haptoglobin concentrations (P < 0.001, for all). On follow-up after 2 weeks, ETBAR and different antioxidants reached near control levels. These observations indicate an enhanced oxidative stress on erythrocytes in acute falciparum malaria that may contribute substantially to haemolysis and anaemia.